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(57)Abstract: 

PROBLEM TO BE SOLVED: To form uniform coating film phases having 
high purity on the surfaces of particles and to impart functions such as 
the modification of the surfaces of the particles, electrical conductivity 
or the like by applying an oscillator with oscillation by sine waves 
satisfying the specified total amplitude and frequency and executing 
vacuum evaporation in such a manner that all the surfaces of particles 
are uniformly orientated toward the direction of a molecular beam 
source. 

SOLUTION: As a vessel 2 f the grounded one having electrical 
conductivity is used, as an oscillator 7, the one capable of controlling 
frequency is used, this oscillator 7 is applied with rectangular waves, saw 
tooth waves or sine waves and is oscillated, and, while the aggregation 
between particles 5 and a particle vessel 6 caused by friction 
electrification is prevented, the particles 5 are continuously driven. The 
sine waves are the ones in which, in the case the diameter of the 
particles 5 is defined as D [cm], the total amplitude is defined as 2A 
[cm], and the frequency is defined as (f) [sec-1], the total amplitude 2A 
and the frequency (f) satisfy or almost satisfy (2pf)2 A>980 x 
(1 +0.0001 /D2). In the case films are formed on fine particles of about <5 
mm diameter, stirring particles stirring the fine particles are added to prevent the aggregation of the fine 
particles. 
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m] a f Csec-1] HJtj^ ifi«2 

A^»f^<(2^f)2 A>98Qx (1+0. 
000 1/D2 ) gjgfcj\ ttltlZ&Xtz-rJE&iltt* 

IE5£aW, tt^OitgP (cm), £gfll2A Cc 
m] s f Csec-1] ^Lfcg^j^ ^»I2 

Afcfl»» f (2 7T f ) 2 A >9 8 0 x (1 +0, 

oooi/p2 ) ^fetttgaatfe-rjEaa-e 
(iiM3) £«flt-r&, *l 

<ptt«a& (W3Kai4) liitj. z*>\^ coai 

(PfgMjS, gift l^<fc 3*18!)*) <fc l J jj^T^T^u?— 

fc^tt^oam^a (»*«6) a gaM±j^bM± 

[¥««IE3] 

[tiIE»*3Sg*] 000 7 
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[WEI**] 

[0 0 0 7] *fc. CKDffiKcDieWli. ]aTfl>fcfeiJ<P 

(*> tt?-g)ttg^D [cm] , £gipI£2A [cm] s 

;g & f ttf (.271 f ) 2 A>980x (1+0, 000 
1/D2 ) ^SKfc-T, &tzltl%liiRfc1-lE&i&ki!tiX 

i±zm±ommmw «««b) m&mm<p 

£jgg-efeo-c, g»i*g>«tt<p*,<p-t?feoT. frog 

m] 5 £g»H£ 2 A [cm] 5 B»»^ f [ s e c~1] 
A>980x (1+0. 000 1/D2 ) gjjg[fej\ g 

fctAgaatfcf jEtt«T?fc4««»« (jt^gj o) t 

zmm* tutu*.* mn z F\z&z>mm&&#\zmx.&c. 
fciccfcuag^cptt^^gMimcgBjF-fr-c. tft^±g 

cfeu«t^<paai3««^aaF-ti'^g«-efeor. gift 
3gi 3) a «tfttW«/i>tt^cb »J t*§i^(P-efeS 
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7P> h^<— wmz 

02)3BW# Sr& SfltS F*-A(##) 4K018 BB04 BB05 BC28 

StMSo < IS rfT^St 1T|2f 1? 4K029 AA04 AA08 AA09 AA22 BA04 

SfB/f *«*t»tt*BW*3rrt BA47 BC03 CA01 DA01 DB05 
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